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ることが明らかにされている 16,2D (F喰. D しかしながら, LTC4は,生体内の代謝酵素であるγグル
タミノレトランスペプチダーゼ(yGTP)によって速やかに代謝されるため22,23),モノレモットに浦いて通常

































使用した.飼育用ケージ(W :320mmゞエ:550mmゞH :350mm)に1ケージ当り 5~6匹収容し,温度







発さヨ士た1妾, phosphate Buffered saline (PBS, Lifヒ Teclm010gies corporation)を用レ、て 10 μg/mL の濃度1こ
溶解し,必要に応じてPBSで希釈した.調製後は氷上で保存した
S・hexylGSH (slgma・Aldrichcorporation)は 5゜Cで保存し, S・hexylGSH に等モノレ量の lm01ル水酸化ナ
トリウム溶液及び生理食塩液を加えて60mぎmLの濃度にした後,超音波処理により完全に溶解させた
調製後は室温・遮光下で保存した
















したととを確認した上で,頸静脈に挿入したカテーテルを介して IV01%WS あるいは BaycysLT2RA a





モンテルカスト(03 mglom上永g)はLTC4吸入の 24時間前に経口投与し, BaycysLT2RA は 1分前に静
脈内投与した
尚,モンテノレカスト(03m3/kg,P.0,)は, LTD4 (0.3 μg/kg,i.V.)によるモノレモットの気道収縮を完全に
























S・hexylGSH 非処置下での LTC4による気道収縮は CysLT】受容体括抗薬であるモンテルカストによっ
てほぼ完全に抑制された(Fig.2A)これに対して, S、hexylGSH (60m少k号)を処置した場合のLTC4に

















Fi套.2 Effects of monte1Ⅱkast and Baycysl.,T2RA on i.V. LTC4・ind11Ced bronchoconstriction in anesthetized
arti貴CiaⅡy ventilated 三Uinea P電S treated, or non-treated, W此h s・hexyl GSH.
(A and B) E仟'ects of montelukast, a cysLT receptor anta80nist, and BaycysLT RA, a cysLT2 receptor
ant且且onist, on i.V. LTC4・induced bronchoconstiction in anesthetized art途Cia11y ventilated 8Uinea piaS 廿eated with s・
hexylGSH. S・hexyl GSH wasi.V. administered at o (A)or60 (B) mg/'ka lo sbefore i.V.injection ofLTC4 σ0 μg永8).
Montelukast (03 mg'kg, P.0.) and BaycysLT2RA (1 mgk名,i.ν.) were administered 24 h and l mln, respectively
before LTC4 administration. Each point represents the mean士S.E. of6 animals.(C, D, E and F) i.ν. LTC4・induced
Iung air・trapping in the lungs ofa aulnea pi且廿eated with s・hexyl GSH. Air trapping was assessed macroscopice11y
(C 肌d D)飢d hist010gica11y (E and F). S・hexyl GSH was i.V, administered at o (C 飢d 助 or 60 (D and F) mg/kg lo


















































Time・course changes in inhaled LTC4・induced lun8 air・廿apping (A and D) and increase in specific airway
resistance (SRaw, B and c) 1n guinea plgs treated, or non・treated, with s・hexyl GSH. S・hexyl GSH 、¥as l.ν.
administered at 60 mgka lo s before inhalation ofLTC4(A, c and D:2 μg/ml; B:10r 2 μg/ml,1 min). Each point
Or column represents the mean士S.E. of 4-6 animals. TI' and l'け: statistical significance as compared to the pBS・
treated 号roup 、vas set at p く 0,ol and o,001, respectively
















本節では, S・h獣ylGSH を処置した覚醒下モルモットにLTC4を吸入させることにより, cysLT2受容体
を介する気道閉塞モデルを構築した

































は N, N・dimethylformamid巳①MF)を加えて溶解し,5 m創mL 溶液を調製後,生理食塩液を用いて 0.1
mg/mLに希釈した.これを更に2V01%DMF含有生理食塩液(2V01%DMF)を用いて30μg/mLに希釈し
た.調製後は室温で保存した.








測定した. S・h躯ylGSH若しくはBaycysLT2RA を用いる試験については, cysLTS吸入直前にモルモット
の前肢静脈より投与した,その後,動物をアクリル製チャンバー内に収容し,超音波式ネブライザ(江、







サルメテロール B0μg永套)は, LTC4若しくはLTD4吸入曝露の 1分前に静脈内投与した.
尚,モンテルカスト(03mg/kg,P.0.)は, LTD4 (03 μg/ka,i.V.)によるモノレモットの気道収縮を完全に





を経口投与し,約 24時間後に動物の右前肢静脈より HTC鳴SA 若しくは F11C、HSA (いずれも 2
mg/0.5mLAくg)及び BaycysLT2RA (1 mgo.5mL永名)若しくは媒体である IV01%WS (0,5 mLn(傘)を投与し
た.直ちに左前肢静脈より S・h獣ylGSH (60mg/2mL永g)及びLTC4 (2μ且/mLn【旦)若しくは媒体である 0,1
V01%EtoH (1mL永g)を投与することにより気道の血管透過性を亢進させた. LTC4投与 15分後に,ペン
トバノレビタールナトリウム(64.8 mgmL原液を 0.3 mL/田limal)を静脈内投与し,大腿動静脈より放血致
死させて開胸した.速やかに気管上部を切開してカニューレを挿入後,氷冷した3.8m創mLクエン酸三ナ
トリウムニ水和物含有生理食塩液 10mL を注入・回収する操作を計5 回行い, BALFとして回収した.
BALF は遠心分何隹(4゜C,3,ooorpm,5min, HITACHIHIMACCENTNFUGE,ローターRPRS33-439)す
るまで氷冷下で遮光保存した.遠心分雜後の上清を遮光した測定用プレート(Assayplate,96WeⅡBlack,




































Fi琴.4 Effects of selmeter01 0n bronchoc011Striction and air-trapping iⅡ S-hexyl GSH-treated conscious
.
套Ulnea plgs.
E丘ects of the bronchodilator adrenergiC β2 receptor a宮onist salmeter01 0n inhaled LTC4 (A arld B)・ or
i血aled LTD4(c and D)・induced increase in specific aiNay resistance (SRaw, A and c)雛ld whole lung volume (B
釦d D)in guinea pi部廿eated, or non・廿eated wlth s・hexyl GSH. S・hexylGSH wasi,V, adminlstered at 60 mgkg lo
S be血re i血alationofLTC4(2 μg/ml,1 min) orLTD4(30 μ即'ml,1 min). salmeter01(30 μg/k8,i,V.) was adminlstered
I min before i血alatlon ofLTC40r LTD4. Each column representS 廿le mean士S.E.M. of6 animals.1千1: statistical
Sign1丘C即Ce as compared to the pBS・treated group was set at p く 0.001.$,$$ a11d $$$: statisticel si3niflcatlce 郎
Compared to the control group was set at p く 0.05,0.ol and o.001, respectively.
































3.2. S・hexylGSH 処置下の覚醒下モルモットにおける LTC4 吸入による気道収縮及びエアートラッビン
グに対するロイニトリエン括抗薬の効果
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+Bay +Bay
更ig.5 Effects of cyS亜'1S receptor an松三onists on iⅡhaled l'TC4・indⅡCed bronchoconstriction and air・
trapping in s・hexyl GSH・treated 套Uinea pi套S.
Effects of montelukast (Mont), a cysLTl receptor antagonlst, BeycysLT2RA (Bay), a cysl.T2 receptor
antagonist, a11d combinatlon of these two agents on inhaled LTC4・induced increase in speciac airwey resistence
(SRa柄1, A) and wh01巳 Iuna volume (B)in guinea pigstreated with s・hexyl GSH. S・hexyl GSH was i.V. adminlstered
at 60 mgkg lo s before i血alation ofLTC4 (2 μ名/ml,1 mln). Montelukast(03 mg/kg, P.0.) and BaycysLT2RA (1
mg/k旦,i.V.) were admlnistered 24 h 帥d l mln, respectively, before LTC4 i血alation. Each column represents the
mean士S.E.M. of9 atlimals.111: statisticalsi3ni負Cance as compared to the pBS・treated group was set at p く 0.001.
$$帥d$$$: statisticalslani丘Cance as comparedtothe contr01(cont) group was set 飢P く0.ol and o.001,respectively.









































Fi客.6 翻ffects ofmontelukast and Baycysl,T2RA on i.V. LTC4-induced a11闡,ay vasC111ar hyperpermeability
血 Consci011S 号Ⅱinea pigstreated or n0Ⅱ・treated with s・heX丁I GS11.
(A)Effects ofmontelukast(Mont), acysLTlreceptor antagonist, BaycysLT2RA (Bay), ecysLT2receptor
antagonist, and combinatlontreatment ofthese two agents on LTC4・induced airwayvascular hyperpermeebiⅡ匂1,in s・
hexyl GSH・treated 8Ulnea pi部.1mmed1飢ely a介eT HTC・BSA (2 mgk幻 in廿avenous admlnistration, S・hexyl GSH
(60 mg/k底) and LTC4 (2 μgn【g) were intravenously administered. Each column representS 血e mean士S.E.M. of 15
animals.(B) Effect ofBaycysLT2RA (Bay) on LTC4・induced alNay vascU1釘 hyperpemeabiliり,in s・hexyl GSH・
non・treated guinea pigs.1mmediately a丑er nTC・HSA (2 mg/kg) intravenous administration, physi010息ical saline
and LTC4 (2 μg/kg) were intravenously administe鵜d. Each column representS 廿le me飢士S.E.M. of lo animals.1n
any experiments, BALF was c011ected 15 min a丑erthe LTC4 administration for dete血ination ofamounts ofFITC、
BSA or HTC・HSA in BALF 脚Pematant. Montelukast(0.1 mg/kg, P.0.) and BaycysLTユ畭(1 mg/kg,i.V.) were
administered 24 h and l min, respectively, before 任le LTC4 administration.1 and ,1T: statistical significance as
Compared to nonna1 套roup was set at p く 0.05 and o.001, respectively.$$$: statisticalsi即ifiC飢Ce as compared to



























































































抗原1こ用レ、た,N白アノレブミン(OVA, Albuminfromchlckene8gwhite, Gradev, sigma・Aldrichcorporation)
及び百日咳死菌懸濁液(株式会社エノレ・エス・=ノレ,蛋白質量5ma,約 5×1010bacteriaeq,/m3Protem/mL)
は 5゜C 信午容範囲:1~9゜C)で保存した. OVA は生理食塩液に溶解して種々濃度に調製した.動物を感
作する場合は,2.5m創mLのOVA溶液を用いて百日咳死菌懸濁液を5倍希釈して2m創mLのOVA及び










S・h獣ylGSHの保存及び溶解は,第1章,第1節22 に従い,60 mgmLの溶液を生理食塩液にて 5,15
及び30mgmLの濃度に希釈後,使用まで室温・遮光下で保存した
DeX如ethasone21・phosphatedisodlum salt, Mlnimum 98%(デキサメタゾン, DeX抑ethasone, si師a・Aldrich































麻酔下で採取した血液及び肺組織を使用し,各検体 l mL に対して 0.6~60on創mL の LTC4,LTD4及び
LTE4を50μLを添加・撹押した(検量線用標準溶液)
内部標準用混合液調製用の LTC4・d5, LTD4・d5 及びLTE4・d5 (caym如 Chemicalcompany)は・80゜Cで保

















Proteln)の LTC4及びLTD4濃度を測定し, LTD'に対する LTC4の存在比率(モル比)を求めた.尚, LTC4
及ぴLTD4の分子量は,それぞれ625.8及び496.7 として計算した
2.42.2.評価方法
S・h休ylGSH 非処置群の血液中及び肺組織中の LTC4ル1D4 の平均値変動に及ぽす種々用量の S・hexyl
GSHの影響を検討した.
2.5.統計解析













Time a壮日「 antlgen cha11enge (min)
更i客.7 0VA・ind11Ced fatalanaphylaxisin 琴Uinea pi豊Ssensitized 蘭1託h ovA.
On Day o, animels were actively sensitized by intreperitonealinjectlon ofsaline containin旦 l mg ovA and
approxlmately 5×109 dead Bordele11α Peri1ιSsis. on Day 13 0r 16, the animals were intravenously treated with e
mixture of pyrilamine (1 mg/kg) and indomethacin (5 mg/kg). Fi丘een min later, the animals were 血travenously
treated with saline as vehicle ofs・hexyl GSH, a11d then cha11enged by intravenous administratlon ofvarious doses of
OVA, Thetime untildeath ofeach atlimalwasrecorded up t060 min a丘erant電en cha11enge. The numberof如imals





















































Fi客.8 0VA・induced end0客enous arachidonic acid metabolites production in the lUⅡ芸血菖Uinea pigs




















On Day o, animals were actively sensitized by intraper丘oneaHnjection ofsaline containing l mg ovA a11d
approxim飢ely 5×109 dead BordeteπαPert鉾Ssi9. on Day B or 16, the animals were inhavenously treated wlth a
miX山re of pyrⅡamine u m8/kg) and lndomethacin (5 m即'k"). H丑een min later, the animals were lntravenously
廿eated with saline as vehlcle ofs-hexylGSH,帥dthencha11en8edbyintravenous adminiS廿ation ofovA.1helun部
Were isolated ateech animaldea廿10r 60 min a丑erovA che11enge, atld homogenized ln ice・oold 99.5 (V/V)% ethetl01,
and stored at ・80゜c until quantincation of cysteiny11eukotrienes (cysLTS), prostegandin F2α(PGF2α), or
t11romboxane B2 (TXB2) by each ELISA assay. The number ofanimals per group 、vaS 8 animals.** and ***: P く

























































































暫ig.9 0VA・induced fatal aⅡaphylaxis (A) aⅡd the effects ofdexamethasone (Dexa) and salmeter01(saD on
this response (B)in guinea pi客S sensitized with ovA.
On Day o, animals were actively sensitized by intraperitonealinjection ofseline containina l ma ovA atld
approximately 5×109 dead Bordete11α Pert1ιSsis. on Day 13 0r 16, the animals were intravenously treeted wi廿1日
mixture of pyrilamine (1 mg/kg) a11d indomethacin (5 m三/kg). Fi丑een min later, the animals were 血travenously
treated with saⅡne as vehicle of s・hexyl GSH, and then cha11en"ed by lntravenous adminlstration of ovA.
Dexamethasone (10 mgkg X2/day) was oraⅡy administered 加Ice at 24 and 2 h before ovA (1 mg/kg) chaⅡen宮e.
Salmeter01(0.03 and 03 mg/kg) was intr日νenously edministered epproxlmately l mln before ovA cha11enge. The
time untildeath ofeachanimalwasrecorded upt0120 min a丘eranti旦en cha11enge. Thenumberofanimels per 宮roup
WaS 8 t011 釘limals (A) and ]4 抑imals (B).***: P く 0.00I YS. contr01(Log・ranktest).
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対して, BaycysL12RA の効果は S・h躯ylGSH の用量に応じて増強された(Fig.10C,10D,10E,10F,10G 及
び 10H)モンテルカストと BaycysLT2RA の併用群は, S・h獣ylGSH の用量に関係無く,本アナフィラ
キシー反応を強力,かつ有意に抑制した(F電.10C,]OD,10E,10F,10G及び 10H)
De惣(10 fng永g. P,0. xzday)
、ムー Sal(0.03 mglkg. pre i.ν.)














A:$・hexyl G$H o mg永g
Mont
0 20 40 60 80
C: S・he】WI G$H 5 mg/kg
100
^ Conlr01(vehlcle, P.0.)
一太 Monl【0.1 mg/kg. P.0.)
一畳 Bay 【1「叩lk9'1、ν.)
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Tlme a什日「 antlgen cha11日Πgo (m1Π)
賀i号 10 Effects of montelukast and Baycysl,T2RA on anti宮en・induced fetal an茸Phylaxis in 琴11in田 Pigs
treated or non-treated with s、hexyl GSH.
OnDay o, animals were actively sensitized by lntraperitonealinjection ofsaline containing l mg ovA and
approxim飢ely 5×109 dead Bordete11α Pert1ιSsis. on Day 13 0r 16, the animals were intravenously treated with a
mixture of pyr11amine (1 mg11kg) atld indomethacin (5 mgkg). Fi丘een min later, th巳抑imals were intravenously
treated with seline or s・hexyl GSH (5,150r 30 mg/'k幻, atld then chaⅡenged by intravenous administration ofovA
(0.6 m曾kg).(A, C, E, G) S如ivalrate curve within 120 min a丘er ovA cha11en"e.山, D, F, H) Area undersurvival
rate curve within 60 min 日丑er ovA cha11enge. Montelukast (0.1 mal'kg) or vehicle was ora11y administered 24 h
before ovA chaⅡenge. BaycysLT2RA (1 mg/kg) or vehicle W嬰 ln杜avenously admlnlstered approximately l min
before ovA cha11enge. The number of animals per treatment aroup waS 14 animals, except for s・hexyl GSH (5
mg/kg)・treated 8roup (25 引limals).** and ***: P く 0.01 雛ld o.00I VS. contr01, respectlvely (Log・rank test).
引用) sekioka T. et al., prost日呂landins Leukot. ESS. Fat. Acids ,2017,119,18-24.
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ームーS・hexyf GSH (5 mg/kg)
^S・hBxyl GSH (15mg/kg)
・^S・he矧 GSH (30mg冉(g)
20 510 15 0 10 15 2050
Tlrne after antigen cha11enge (mln)
Fi号.11 Effects ofs・he智IGSH (5,15 and 30 mg/kg) on LTC4 metabolism 血 the blood (A)and 1Ⅱng (B) after
OVA cha11enge 血 Sensiuzed guin田 Pi客S.
OnDay o, animals were activelysensitized by inhaperitonealinjection ofsaline containing l mg ovA and
approximately 5×109 dead Bordete11αPeriussis. on Day 13 0r 16, the animals were intravenously treated with a
mixture ofpyrilamine u mgk邑) and indomethacin (5 mgkg). Fi丘een min later, the animals were intravenously
treated with saline or s・hexyl GSH (5,150r 30 ma/k3), and then cha11enged by intravenous administration ofovA
(0.6 m8/k幻, LTC4 to LTD4 molarratio ln blood sampleS 即d lun3 homogenates was dete如ined as index ofl.TC4
metabolism withln 20 m血 a負er ovA chaⅡenge. Eachpointrepresentsthe mean 士 S.E. of6 animals.



















































デキサメタゾンの保存及び調製は,第2章,第1節 2ユに従い,必要に応じて蒸留水で 0.1 及び 0.01
m創mLの濃度に希釈して使用した.
サルメテローノレは室温で保存し, DMFにて 15 mgmLに溶解させた後,生理食塩液で300μgmLに希
釈した.これを更に2V01%DMFを用いて30μg/mLに希釈した.調製後は室温で保存した.
ONO・6950 (4,4'・[4・Fluoro・フ・({4・[4・(3・auoro-2・methyゆhenyl)butoxy]ph伽yl}ethynyl)・2・methyl-1a・indole・1,3・






第2章,第1節23 に従い, OVAの惹起用量は lmgkg とした.
F
2.4.統計解析
統計学的解析には, SAS9.].3 SeNlcepack4(SAslnstituteJapan)及びその連動システム EXSAs version
















ONO-6950 (0.船,03及び3mg/kg)は, S・h駅ylGSH の処置・非処置に関わらず,感作モノレモットへの
抗原曝露による呼吸困難症状の発症率を用量依存的に抑制し,致死性のアナフィラキシー反応について
も有意かつ用量依存的に抑制した(F培. BA,13B,13C及びBD)また,アナフィラキシー症状からの
回復率についても用量依存性が認められ, ONO-6950 の 3 mgk8 投与群の効果は,モンテルカスト及び
BaycysLT2RA の併用群とほぽ同程度であった(F喰.13A, BB, BC及び BD).
A S,hexy】 GSH o m9永g B: S、hoxyl GSH 5 mg/kg
^ Conlr01 ^ C0Π1101
ー^ Monleluke5t ー'- MontelU胎5t
一唇一 B8yoysLT2RA 一昌一 BaycysLΥユRA
・^ Combjnelionー^ Combineti0Π




C: asthmatic responses incidenceD: asthmatic responses incidence
(S・hexyl GS卜10 mg/kg, n=16)(S・hexyl GSH 5 mg/kg, n=25)
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Fi琴.13 Effects of the dual cysl'T辺 receptor anta晋onist oNO・6950 on anti晉en・indⅡCed fatal anaphylaxis in
S・hexylGSH・treated (B and D) or non・treated (A and c)☆U血ea pi宮S.
OnDay o, animals were actively sensitized by intraperitoneelinjection ofsaHne con仇ining l m80VA and
approximately 5×109 dead Bordete11α Peπ11Ssis. on Day 13 0r 16, the animals were intravenously treated with a
mixture of pyrilamine u mg/kg) and indomethacln (5 mg/kg). Fi丑een mln later, the animals were intravenously
treatedwithsalineor s・hexylGSH (5 ma/kg), andthencha11enged byintravenousadministration ofovA (1.o mg/kg).
ONO・6950 (0.03,0.3 紬d 3 mg/kg), montelukast(0.1 mg/kg) or vehicle W給 ora11y admlnistered 24 h before ovA
Cha11enge. BaycysLT2RA a mg/kg) or vehicle was intravenously administered approximately l min before ovA
Cha11enge. The numbers of 舶lmals per 廿eatment 旦roup were 25 and 16 animals in s・hexyl GSH・treated and non・
treated groups, respectively.*,** and ***: P く 0.05,0.01 帥d o.00I VS. con廿01, respectively (1.og,rank test).
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"容.14 Effects ofdexameth船oneΦeX幻and salmeter01(saD on anugen・inducedfa松lanaphylaxisin s・hexyl
GSH・treated guin田 Pi音Ssensitized W赴h ovA.
On Day o, animals 、¥ere act1ν巳ly sensitized by intraperitonealinjection of saline containlng l mg ovA
and approximately 5×109 dead Bordete11αPert1ιSsis. on Day 130r 16,the a111mals were intravenously treated with a
mixture of pyrilamine a mgkg) and indomethacin (5 mg/kg). Fi丑巳en min later, the animals were intravenously
treatedwithsaline ors・hexylGSH(5 m3/k3), andthen cha11enged byintravenous administrationofovA (1.o mgk幻.
Dexatnethasone uo mg/kg X2/day) was ora11y administered twice at 24 and 2 h befbre ovA cha11enge. salmeter01
(0.03 帥d 03 mg/'kg) was intravenously admlnistered approxlmately l m加 before ovA cha11en旦e. The number of
animals per group waS 14 animals.***: P く 0.00I VS. contr01(Log・rank test).










Contr01 (vehicle, P.0.& i.ν.)
Dexe (10 mg/kg, P.0.)立lday)



















、低かった(F電.15C) ONO-6950 を 10mg/kgX2/dayのデキサメタゾンに併用した場合には,デキサメ
タゾン単独群と比べて20%以上死亡率を低下させ(Fig.15B及び15C).更に,デキサメタゾンを 10mgka






^ Montelukast (0.1 mg/kg)
ーイ>- Dexamethasone (10 mg/kg)
、^ Monleluk臼51 + DeX臼melhe50ne
・^ M0Π也Iuk臼St +Dexemelhasnoe


















































C: asthmatio responses incidence




ON0追950 + De加.(0.1)100% 18.8%37.5%
Fig.15 Dose reduction of corticosteroid by concomitant administrauon of cysl'1S receptor anta琴onists in
antigeⅡ一indⅡCed fatalanaphylaxis modelin s・hexyl GS11・treated 客Uinea P地S.
On Day o, a11imals were actively sensiti2ed by intraperitonealinjection ofsaline containina l mg ovA and
approximately 5×109 dead Bordete11α Pertιι9Sis. on Day 13 0r ]6, the a11imals were intravenously treated 、vith a
mixture of pyrilamlne (1 m窪/kg) and indomethacin (5 mgkg). Fi介een min later, the 釦limals were intravenously
treated with s・hexyl GSH (5 m創kg),帥d then cha11en8ed by lntravenous adminlS廿ation of ovA O.o m81'kg).
Dexamethasone (10 mgkg X2/day) was ora11y admlnlstered twice at 24 and 2 h before ovA cha11enae. ONO-6950
(3 mg/kg), montelukast(0.1 mg/kg) or vehlcle was ora11y administered 24 h be血re ovA cha11enge. The number of
animals per group waS 16 animals.** and ***: P く 0.ol and o.00] VS. conh'01, respectively (L0且・ranktest).






















































1. S・h獣ylGSH を処置した感作モノレモットに抗原を静脈内投与することによって, cysLT1受容体だけで
なく CysLT2受容体も関与するアナフィラキシーモデルが構築され,既存薬であるステロイドや気管
支拡張薬も効果を示す病態モデルであることが示された


























































In asthma subjectl, Adoalr@ therapy (250 μ8, Nice aday) had been continued 帥dHhe lung C帥CersU屯ery, and
the lun8 ",1nction and hemat01081Caldatawere c011ected approxlmately 6 months befoN and l week a丑erthe sur3ery,
respectively.1n asthma subject 2, Adoair@ therapy (250 μg, once e day) had been con6nued unti12 years a丑er the
Surgery whenthe lun邑 function and hemat010gical data were c011ected.






























細胞である CHO・K1赤弸包では認められない CysLTS によるホ醐包内カルシウムシグナル応答が認められ,




1 次抗体には,ウサギポリク泣ーナノレ抗ヒト CysLT1受容体抗体(LS・A1317, LifesP即 Biosciences)及















は,終濃度 20mmovL の HEPES を含む H田lks'Balancedsaltsolutlon (HBSS,1nvitrogencomoration)を使
用し,10adinabuffer には,終濃度 2.5mm01ルのプロベネシド,20mm01ルの HEPES及び5μmovL の Fura
2、AMを含むよう調製して用いた.
培養士音士也としては, Ham'SF・12 士害士也(1nvitrogencorporation)に夛仁働イヒ斉4 FetalBovineserum (1nvitrogen






















































2.5.1 で調製したネ剛包懸濁液の一部を,等容量の 0.4%Trypan blue solution (sigma・Aldrich corporation)
と混合し,生細胞数を計測した.生細胞密度が3紅05Ce11S加Lとなるように培養培地にて希釈した後,培
養プレート(96 WeⅡ Special optics Flat clear B0廿om Black polystyrene TC・Treated Microplates, comina
Incorporated)に 100 μVweⅡ(3×104CeⅡS/welD ,、つ播種した.これを C02インキュベーター B7゜C,5%
C02,95%Air)にて24時間以上培養し,播種の翌日中に以下の実験に用いた
2.53. LTD4による細胞内カルシウムシグナル応答の惹起
Blank及び Contr01群は trlP11Cate (3 We11),被験物質及び対照物質群は duplicate (2 WeⅡ)で実施した,
2.S2.の培養プレートから培養培地を除去後,予め加温した工oad加gbufferを 100μL加e11加えて 37゜Cで
約 1時間培養し, Fur虚・AM を細胞内に取り込ませた. Loadln8buffer を除去し,200μL加e11の Assaybuffer
で 1回洗浄後, Assaybuffer を 100μL/weⅡ加えて遮光下,室温で静置Lた.約30分後,終濃度の 6倍高
濃度の ONO-6950,モンテノレカスト若しくは 0.6%DMS0 を含むAssaybU丘er を 25 μL/weⅡ添加し,遮光
下,室温で静置した.約 30分後, FluorescencedNgscreeningsystem (FDSS・3000,浜松ホトニクス株式会
社)を使用して,各WeHに340nm及び380血の励起波長を交互に照射した際の50onmにおける蛍光強
度比倫40/B80)を 3秒間隔で約 30秒間測定した.炊いで,終濃度(cysLT1受容体発現細胞では 100
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Fi晋.16 1mm11nohistochemical micr0套raphs oflun套 tissues from the 5 non・asthma SⅡbjects.
The tissues were cutint04 Serialsectlons (4・μm thick), T、vo ofthe sections 、vere stained with hematoxylin
and eosin (HE), and then with alcian blue/periodic acid・schi什(AB/PAS). The other t、¥o sections 、vere used in
immunohistochemical detertnination of cysLTl and cysLT 門Ceptors expression. Arrows sho、v representative






































































































































































































Fi雪.17 1mmunohistochemical mkr0套raphs oflun套 tissues hom the 2 穿Sthma subjects.
The tissues 、vere cutint04 Serial sections (4・μm thick). T、¥o ofthe sections 、vere stained with hematoxylin
and eosin (HE), and then with alcian blue/periodic acid・schiff (AB炉AS). The other two sections were used in
immunohistochemical determination of cysLTl and cysLT receptors expression. Arro、¥s sho、v representative






























































































































































































































Fig.18 Negative c011trols for immunohlst010套icaldetecti0Ⅱ ofcysLTl aⅡd cysLT2 receptors.
The tissues were cutint04 Serial sections (4・μm thick). Both 釘lti・human cysLTl receptor atld enti・humatl
CysLT2 receptor a11tibodies used in immunohist01081Calstaining as primary antibodies were rabbitlgG. Lung tissues
Of 2 ast111na patients showed no positive sites when rabbit leG was used in place of a11ti・cysLTl receptor or anti・
CysLT2receptor 抑tlbody.
33. LTD4による細胞内カルシウムシグナル応答に対するCysLTS受容体佶抗薬の作用












ONO-6950 and montelukast lC50 values for iⅡhibition of l,TD4-1nduced intrace11Ⅱlar calcium mobilizetion
引用) sekioka T. et al., AⅡerg010ay lntematlonal,2015,64,351-358.
;、'、
res onse in human c sL11rece tor- orhⅡman c sl'12 rece tor-ex ressin ce11S
25 a932)
1800 (1500-210の
Fura 2・AM・10aded cHO・Kl ceⅡS expressing human cysLTl or human cysLT2 receptor were stimulated wi壮1
LTD4 at loo nM, fbr cysLTI Nceptors, or LTD4 at 03 nM, for cysLT2 receptors.1C50 values and 95%confidence
intervals shown in parentheses were estimated f卜om e 2・parameter l031Stic model using the results of5 experiments.
The ce11S,treated with cysLT receptor 飢taaonists, were incubeted for30 mln before l.TD4 addition,
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F電.19Effects ofcysl,T receptorantagonists 0Ⅱ 1'TD4、induced smooth m11Scle contracti0ⅡSin bronchiisolated
from non-asthma subjects.
(A) E丘ects of oNO-6950 a11d montelukast on LTD4-1nduced contractions in bronchiisolated fl'om non・
舗t1血a subjects. ONO-6950, montelukast orvehicle (0.1% DMSO) was added 30 min before addition ofLTD460
nM). Each pointrepresentsthe mean or me帥士 S.E. of2-4 experiments.(B) Effect ofBaycysLT2RA on LTD4-
induced contractions in bronchiisolated from non・asthma subjects. BaycysLT2Rへ. or o,1% DMso was added 30
min before add廿ion ofLTD4(30 nM). Each pointrepresentsthe mean 土 S.E. of8 experlments.




























^ MontelU胎武 30 nM 州ont)
・^・ Baycy5LT2RA loo nM (B丑y)
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Fig.20 豆ffects ofcysl,T receptor antagonists on mite antigen-induced smooth muscle contractionsin bronchi
isolated from non・asthma subjects.
The bronchi、uere passively sensitized with atopic serum before being suspended in Magnus bath. ONO・
6950 (30O N), montelukast(30 nM), BaycysLT2Rι、(10o nM) or veicle (0.]% DMSO) was added 30 min before
antigen cha11en8e, A cyclooxy8enase inhibltor,indomethacln B μM) and an anu・hiS仏mine dNg, pyrilamine (1 μM)
Were applied lo and 5 mln before atltlaen cha11en3e, respectively, to make anti3en-induced contractile response as
much as possible dependent on cysLTs activi訂゛. Each pointrepresentS 廿le mean 士 S.E. of40r 5 experiments.





























^ Monteluka5t 30 nM (M0Π0
^ Baycy5LT2RA loo nM (Bey)












Fi三.21 Effects of cysl.T receptor antagonists on mite aⅡUgen-iⅡduced smooth m11Scle contractions in
bronchiisolated from 2 asthma subjects.
The bronchi、vere passively sensitized lvlth atoplo serum befbre being suspended in Ma3nus bath. ONO・
6950 (30o nM), montelukast(30 nM), BaycysLTユRA (10o nM) or veicle (0.1% DMSO) was added 30 min before





^ MonlelU胎引 30 nM (Monり
^ Baycy5LTユRA I00OM (Bay)
















Were applied lo a11d 5 min before antigen cha11enge, respectively, to make antigen・induced contractile response as
much as possible dependent on cysLTs activiり,. Each poi11trepresentsthe value obtained ln each experiments
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